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Epitome 

(57) [Abstract] 

[Objects of the Invention] Even if the refrigerant presentation of the non-azeotropy mixing 
refrigerant which circulates through the inside of a refrigerating cycle changes, the frozen air 
conditioner in which the always optimal operation is possible is obtained. 

[Elements of the Invention] A compressor 1, a four way valve 31, the 1st heat exchanger 32, the 
1st expansion valve 3a and 3b and the 2nd heat exchanger 41a and 41b, and an accumulator 5 
are connected, and a refrigerating cycle is constituted. The 1st heat exchanger 32 and piping 
between the 1st expansion valve 3a and 3b, Connect an accumulator 5 for the bypass piping 50 
through the 2nd expansion valve 51, and the coolant temperature of the temperature of the 
refrigerant of the outlet section of the 2nd expansion valve 51, a pressure, and the inlet-port 
section of the 2nd expansion valve 51 is detected. While calculating the refrigerant presentation 
which circulates through the inside of a cycle with the presentation computing element 20, 
according to the circulation presentation detected by this presentation computing element 20, 
the operation-control control unit 21 of a refrigerating cycle performs. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In what connects a compressor, a condenser, an expansion valve, and an evaporator, 
and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant as a refrigerant 
The 1st thermometric element which detects the coolant temperature of the evaporator inlet- 
port section, the pressure sensor which detects the refrigerant pressure of the above- 
mentioned evaporator inlet-port section, From the signal detected with the 2nd thermometric 
element and the 1st thermometric element which detect the coolant temperature of the 
condenser outlet section, the above-mentioned pressure sensor, and the 2nd thermometric 
element The frozen air conditioner using the non-azeotropy mixing refrigerant characterized by 
having the presentation computing element which calculates the refrigerant presentation which 
circulates through the inside of a cycle, and the control unit which performs the operation 
control of the above-mentioned refrigerating cycle according to the refrigerant presentation 
detected by this presentation computing element. 

[Claim 2] In what connects a compressor, a condenser, an expansion valve, and an evaporator, 
and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant as a refrigerant 
The thermometric element which detects the coolant temperature of the evaporator inlet-port 
section, the pressure sensor which detects the refrigerant pressure of the above-mentioned 
evaporator inlet-port section, The presentation computing element which calculates the 
refrigerant presentation which circulates through the inside of a cycle from the signal detected 
with the above-mentioned thermometric element and the above-mentioned pressure sensor, And 
the frozen air conditioner using the non-azeotropy mixing refrigerant characterized by having the 
control unit which performs the operation control of the above-mentioned refrigerating cycle 
according to the refrigerant presentation detected by this presentation computing element. 
[Claim 3] In what connects a. compressor, a condenser, an expansion valve, an evaporator, and 
ah accumulator, and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant 
as a refrigerant The thermometric element which detects the coolant temperature between the 
above-mentioned accumulator and compressor inhalation piping in an accumulator, The pressure 
sensor which detects the refrigerant pressure between the above-mentioned accumulator and 
compressor inhalation piping in the above-mentioned accumulator, The presentation computing 
element which calculates the refrigerant presentation which circulates through the inside of a 
cycle from the signal detected with the above-mentioned thermometric element and the above- 
mentioned pressure sensor, And the frozen air conditioner using the non-azeotropy mixing 
refrigerant characterized by having the control unit which performs the operation control of the 
above-mentioned refrigerating cycle according to the refrigerant presentation detected by this 
presentation computing element. 

[Claim 4] In what connects a compressor, a condenser, an expansion valve, an evaporator, and 
an accumulator, and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant 
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as a refrigerant From the signal detected with an oiHevel detection means to detect the oil level 
of the above-mentioned accumulator, and this oil-level detection means The frozen air 
conditioner using the non-azeotropy mixing refrigerant characterized by having the presentation 
computing element which calculates the refrigerant presentation which circulates through the 
inside of a cycle, and the control unit which performs the operation control of the above- 
mentioned refrigerating cycle according to the refrigerant presentation detected by this 
presentation computing element. 

[Claim 5] The thing which is characterized by providing the following and which connects a 
compressor, a four way valve, the 1st heat exchanger, the 1st expansion valve, and the 2nd heat 
exchanger, and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant as a 
refrigerant Piping between the 1st heat exchanger and the 1st expansion valve Bypass piping 
which connects inhalation piping of the above-mentioned compressor through the 2nd expansion 
valve, The 1 st thermometric element which detects the coolant temperature of the outlet 
section of the 2nd expansion valve, the pressure sensor which detects the refrigerant pressure 
of the outlet section of the 2nd expansion valve, From the signal detected with the 2nd 
thermometric element and the 1 st thermometric element which detect the coolant temperature 
of the inlet-port section of the 2nd expansion valve, the above-mentioned pressure sensor, and 
the 2nd thermometric element The presentation computing element which calculates the 
refrigerant presentation which circulates through the inside of a cycle, and the control unit which 
performs the operation control of the above-mentioned refrigerating cycle according to the 
refrigerant presentation detected by this presentation computing element 
[Claim 6] The thing which is characterized by providing the following and which connects a 
compressor, a four way valve, the 1st heat exchanger, the 1st expansion valve, and the 2nd heat 
exchanger, and constitutes a refrigerating cycle, using a non-azeotropy mixing refrigerant as a 
refrigerant Piping between the 1st heat exchanger and the 1st expansion valve The presentation 
computing element which calculates the refrigerant presentation which circulates through the 
inside of a cycle from the signal which detected with bypass piping which connects inhalation 
piping of the above-mentioned compressor through the 2nd expansion valve, the thermometric 
element which detect the coolant temperature of the outlet section of the 2nd expansion valve, 
the pressure sensor which detect the refrigerant pressure of the outlet section of the 2nd 
expansion valve, the above-mentioned thermometric element, and the above-mentioned 
pressure sensor, and the control unit which perform in the operation control of the above- 
mentioned refrigerating cycle according to the refrigerant presentation detected by this 
presentation computing element 

[Claim 7] The frozen air conditioner using the non-azeotropy mixing refrigerant according to 
claim 5 or 6 characterized by preparing the heat exchange section which performs heat 
exchange for bypass piping for the 1st heat exchanger and piping between the 1st expansion 
valve. 

[Claim 8] The frozen air conditioner using the non-azeotropy mixing refrigerant according to 
claim 1 to 7 characterized by establishing the comparison-operation means which emits an alarm 
signal when the refrigerant presentation detected by the presentation computing element 
separates from the predetermined range, and an alarm means to operate with the alarm signal 
which this comparison-operation means emits. 

[Translation done.] 
* NOTICES * 
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I.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of the frozen air conditioner 
with which dependability operates highly and efficiently, even when especially a refrigerant 
circulation presentation differs from an initial restoration presentation about the frozen air 
conditioner which used the non-azeotropy mixing refrigerant. 
[0002] 

[Description of the Prior Art] Drawing 22 shows the configuration of the frozen air conditioner 
using the conventional non-azeotropy mixing refrigerant shown in JP,61-6546,A. In drawing, for a 
compressor and 2, as for an expansion valve and 4, a condenser and 3 are [ 1 / an evaporator 
and 5 ] accumulators, and piping connects with a serial, and these constitute a frozen air 
conditioner, and use the non-azeotropy mixing refrigerant which consists of a high-boiling point 
component and a low-boiling point component. 

[0003] In the frozen air conditioner constituted as mentioned above, the refrigerant gas of 
elevated-temperature high pressure compressed with the compressor 1 is condensate-ized with 
a condenser 2, is decompressed by the expansion valve 3, serves as a low-pressure vapor-liquid 
two phase refrigerant, and flows into an evaporator 4. This refrigerant evaporates with an 
evaporator 4, returns to a compressor 1 through an accumulator 5, is compressed again, and is 
sent into a condenser 2. Moreover, the accumulator 5 has prevented the liquid return to a 
compressor 1 by collecting the surplus refrigerants generated according to the service condition 
and load conditions of a frozen air conditioner. 

[0004] By using the non-azeotropy mixing refrigerant set by the purpose as a refrigerant, with 
the single refrigerant, low evaporation temperature or higher condensation temperature is 
obtained, or it is known for such a frozen air conditioner from the former that the advantage of 
cycle efficiency improving more will be acquired rather than it was not obtained. Moreover, since 
refrigerants used widely, such as R12 and R22, cause ozone layer depletion from the former, the 
non-azeotropy mixing refrigerant is proposed as these alternative refrigerants. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the frozen air conditioner using the 
conventional non-azeotropy mixing refrigerant is constituted as mentioned above, if the service 
condition and load conditions of a frozen air conditioner are fixed, the refrigerant presentation 
which circulates through the inside of a refrigerating cycle is fixed, and constitutes a 
refrigerating cycle with the above sufficient effectiveness. However, when a service condition 
and load conditions change and the amount of refrigerants stored especially in an accumulator 
changes, the refrigerant presentation which circulates through the inside of a refrigerating cycle 
changes, and adjustment of the refrigerant flow rate by control of the refrigerating cycle 
according to this circulation refrigerant presentation, i.e., the revolving speed control of a 
compressor, opening control of an expansion valve, etc., is needed. However, in the conventional 
frozen air conditioner, since a means to detect this circulation refrigerant presentation was not 
established, there was a trouble that the optimal operation according to a circulation refrigerant 
presentation was unmaintainable, moreover, refrigerant leakage of a refrigerating cycle in use — 
or also when a circulation refrigerant presentation changed by malfunction at the time of 
refrigerant restoration, the abnormalities of this circulation refrigerant presentation could not be 
detected, but there was a trouble that a frozen air conditioner with high safety and dependability 
was not obtained. 

[0006] It was made in order that this invention might cancel the above troubles, and even if the 
refrigerant presentation which circulates through the inside of a refrigerating cycle changes, it 
aims at obtaining the frozen air conditioner which enabled operation of the always optimal 
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refrigerating cycle. 



[0007] 

[Means for Solving the Problem] The frozen air conditioner using the non-azeotropy mixing 
refrigerant concerning claim 1 of this invention In a compressor, a condenser, an expansion 
valve, and the thing that connects an evaporator and constitutes a refrigerating cycle While 
forming the presentation computing element which calculates the temperature of the refrigerant 
of the evaporator inlet-port section, a pressure, and the refrigerant presentation that detects 
the coolant temperature of the condenser outlet section and circulates through the inside of a 
cycle, the control unit which performs the operation control of a refrigerating cycle according to 
the circulation presentation detected by this presentation computing element is formed. 
[0008] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 2 
of this invention forms the control unit which performs the operation control of a refrigerating 
cycle according to the circulation presentation detected by this presentation computing element 
in a compressor, a condenser, an expansion valve, and the thing that connect an evaporator and 
constitute a refrigerating cycle while forming the presentation computing element which 
calculates the refrigerant presentation which detects the temperature and the pressure of a 
refrigerant of the evaporator inlet-port section, and circulates through the inside of a cycle. 
[0009] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 3 
of this invention In what connects a compressor, a condenser, an expansion valve, an evaporator, 
and an accumulator, and constitutes a refrigerating cycle While forming the presentation 
computing element which calculates the refrigerant presentation which detects the temperature 
and the pressure of a refrigerant between an accumulator and compressor inhalation piping in an 
accumulator, and circulates through the inside of a cycle The control unit which performs control 
of a compressor or an expansion valve according to the circulation presentation detected by this 
presentation computing element is formed. 

[0010] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 4 
of this invention forms the control unit which performs the operation control of a refrigerating 
cycle according to the circulation presentation detected by this presentation computing element 
in what connects a compressor, a condenser, an expansion valve, an evaporator, and an 
accumulator, and constitutes a refrigerating cycle while forming the presentation computing 
element which calculates the refrigerant presentation which detects the oil level of an 
accumulator and circulates through the inside of a cycle. 

[001 1] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 5 
of this invention In what connects a compressor, a four way valve, the 1st heat exchanger, the 
1st expansion valve, and the 2nd heat exchanger, and constitutes a refrigerating cycle Connect 
the 1st heat exchanger, piping between the 1st expansion valve, and inhalation piping of a 
compressor for bypass piping through the 2nd expansion valve, and the coolant temperature of 
the temperature of the refrigerant of the outlet section of the 2nd expansion valve, a pressure, 
and the inlet-port section of the 2nd expansion valve is detected. While forming the presentation 
computing element which calculates the refrigerant presentation which circulates through the 
inside of a cycle, the control unit which performs the operation control of a refrigerating cycle 
according to the circulation presentation detected by this presentation computing element is 
formed. 

[0012] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 6 
of this invention In what connects a compressor, a four way valve, the 1st heat exchanger, the 
1st expansion valve, and the 2nd heat exchanger, and constitutes a refrigerating cycle Connect 
the 1st heat exchanger, piping between the 1st expansion valve, and inhalation piping of a 
compressor for bypass piping through the 2nd expansion valve, and the temperature and the 
pressure of a refrigerant of the 2nd expansion valve are detected. [ of the outlet section ] While 
forming the presentation computing element which calculates the refrigerant presentation which 
circulates through the inside of a cycle, the control unit which performs the operation control of 
a refrigerating cycle according to the circulation presentation detected by this presentation 
computing element is formed. 

[0013] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 7 
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heat exchange section which performs heat exchange for bypass 
piping in the frozen air conditioner of claims 5 or 6 for the 1st heat exchanger and piping 
between the 1st expansion valve. 

[0014] The frozen air conditioner using the non-azeotropy mixing refrigerant concerning claim 8 
of this invention establishes the comparison-operation means which emits an alarm signal when 
the circulation presentation detected with the presentation computing element separates from 
the predetermined range to each above-mentioned frozen air conditioner, and an alarm means to 
operate with the alarm signal which this comparison-operation means emits. 
[0015] 

[Function] In claim 1 of this invention, the coolant temperature of the temperature of the 
refrigerant of the evaporator inlet-port section, a pressure, and the condenser outlet section is 
detected for the refrigerant presentation which circulates through the inside of a compressor, a 
condenser, an expansion valve, and the refrigerating cycle that connected the evaporator, and a 
detection value is inputted into a presentation computing element, and is calculated. Since it is 
inputted into a control unit and control values according to a refrigerant circulation presentation, 
such as a compressor and an expansion valve, are determined, the refrigerant circulation 
presentation which the presentation computing element detected can make the optimal 
operation of a frozen air conditioner possible, when a circulation presentation changes by change 
of the service condition of a frozen air conditioner, or load conditions, or even when a circulation 
presentation changes by refrigerant leakage frozen air-conditioner in use and malfunction at the 
time of refrigerant restoration. 

[0016] In claim 2 of this invention, only the temperature and the pressure of a refrigerant of the 
evaporator inlet-port section in the above-mentioned refrigerating cycle are inputted into a 
presentation computing element, and with a presentation computing element, the dryness 
fraction of the refrigerant which flows into an evaporator calculates a refrigerant presentation, 
assuming that it is a predetermined value. Therefore, the same thing as the above-mentioned 
equipment is realized by the easy equipment configuration. 

[0017] In claim 3 of this invention, in the refrigerating cycle which connected a compressor, the 
condenser, the expansion valve, the evaporator, and the accumulator, the coolant temperature 
and pressure between the above-mentioned accumulator and compressor inhalation piping in an 
accumulator are detected, a detection value is inputted into a presentation computing element, 
and with a presentation computing element, the dryness fraction of the refrigerant which flows 
into an accumulator calculates a refrigerant presentation, assuming that it is a predetermined 
value. Therefore, like the above-mentioned equipment, by the easy equipment configuration, 
even when a circulation presentation changes, the optimal operation of a frozen air conditioner 
can be enabled. 

[0018] In claim 4 of this invention, the oil level of an accumulator is detected and a refrigerant 
presentation is calculated from the height of the oil level investigated beforehand, and the 
relation of a circulation presentation with the presentation computing element which inputs a 
detection signal into a presentation computing element. Therefore, like the above-mentioned 
equipment, by the easy equipment configuration, even when a circulation presentation changes, 
the optimal operation of a frozen air conditioner can be enabled. 

[0019] In claims 5 and 6 of this invention, in the refrigerating cycle which connected a 
compressor, a four way valve, the 1st heat exchanger, the 1st expansion valve, and the 2nd heat 
exchanger, bypass piping which connects the 1st heat exchanger, piping between the 1st 
expansion valve, and inhalation piping of the above-mentioned compressor through the 2nd 
expansion valve is prepared, a thermometric element and a pressure sensor are formed here, and 
a refrigerant presentation is calculated. With such a configuration, since the downstream of the 
2nd expansion valve will always be in a low-pressure two phase condition, the temperature 
detected with the same detector and a pressure show a refrigerant presentation irrespective of 
air conditioning and heating. 

[0020] In claim 7 of this invention, the heat exchange section is prepared in bypass piping, the 
enthalpy in which the flowing refrigerant has bypass piping is transmitted to the refrigerant which 
flows a process line, and an energy loss is prevented. 
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[0021] When the refrigerant circulation presentation which the presentation computing element 
detected separates from the predetermined range appointed beforehand in claim 8 of this 
invention, in order judge this with a comparison-operation means and to operate an alarm means, 
while the circulation presentation of a non-azeotropy mixing refrigerant uses it, can change by 
refrigerant leakage, or it can detect certainly that a circulation presentation changed by 
malfunction at the time of refrigerant restoration, and it becomes that offer of a frozen air 
conditioner with high safety and dependability is possible. 
[0022] 
[Example] 

The example of this invention is explained about drawing below example 1. Drawin g 1 shows the 
1st example of the frozen air conditioner concerning this invention, 1 constitutes the 
refrigerating cycle, when an evaporator and 5 are [ a condenser and 3 ] accumulators as for an 
electric-type expansion valve and 4 and a compressor and 2 connect these to a serial by piping, 
and the opening of the electric-type expansion valve 3 is controlled by the output signal of a 
control unit 21. This refrigerating cycle is filled up with the non-azeotropy mixing refrigerant 
which consists of high-boiling point component R134a and a low-boiling point component R32. 
[0023] In the inlet-port section of an evaporator 4, it is the coolant temperature T1. The 1st 
thermometric dement 11 and the refrigerant pressure P1 to detect The 1st pressure sensor 12 
to detect is formed, respectively, and it is the coolant temperature T2 in the outlet section of a 
condenser 2. The 2nd thermometric element 13 to detect is formed and the detecting signal of 
these detectors 11, 12, and 13 is inputted into the presentation computing element 20. 
Moreover, the 2nd pressure sensor 14 which detects that refrigerant pressure is formed in 
regurgitation piping of a compressor 1, and the detecting signal of this detector 14 is inputted 
into a control unit 21 with the detecting signal of a detector 13. 

[0024] The presentation computing element 20 is the temperature T1 which detectors 11, 12, 
and 13 detect, a pressure P1, and temperature T2. It has the function for it to be based and to 
calculate the circulation presentation alpha of a non-azeotropy mixing refrigerant, and the 
operation value of this circulation presentation alpha is inputted into a control unit 21. moreover, 
the pressure P2 to which the circulation presentation alpha and a detector 14 detect a control 
unit 21 from — the function of calculating the saturated liquid temperature TL in a condensation 
pressure, and this saturated liquid temperature TL The temperature T2 which a detector 13 
detects from — it has the function calculate whenever [ in the outlet section of a condenser 2 / 
supercooling ], and the function which controls the opening of the electric-type expansion valve 
3 so that whenever [ this supercooling ] serves as a predetermined value. 
[0025] Next, actuation of this example constituted as mentioned above is explained. The 
refrigerant gas of elevated-temperature high pressure compressed with the compressor 1 is 
condensate-ized with a condenser 2, is decompressed by the expansion valve 3, serves as a 
low-pressure vapor-liquid two phase refrigerant, and flows into an evaporator 4. This refrigerant 
evaporates with an evaporator 4, returns to a compressor 1 through an accumulator 5, is 
compressed again, and is sent into a condenser 2. The surplus refrigerant generated according to 
the service condition and load conditions of a frozen air conditioner collects in an accumulator 5. 



[0026] Next, it explains based on the pressure enthalpy chart of the flow chart which shows 
actuation of the presentation computing element 20 to drawing 2 , and the refrigerating cycle 
which shows drawing 3 , and the vapor-liquid-equilibrium diagram of the non-azeotropy mixing 
refrigerant of drawin g 4 . In addition, in drawin g 3 , a saturated liquid curve [ as opposed to the 
circulation presentation alpha in a continuous line A ], a saturated steam curve [ as opposed to 
the circulation presentation alpha in a continuous line B ], and a continuous line C are cycle 
actuation lines, and an alternate long and short dash line is the constant-temperature line, 
moreover, dr awin g 4 — setting — an axis of abscissa — the weight fraction of a low-boiling 
point component, and an axis of ordinate — temperature and a dotted line — the pressure of 
the inlet-port section of an evaporator 4 — P1 it is — it is temperature [ in / the saturated 
steam temperature at the time (X= 1), and an alternate long and short dash line, and / in a 
continuous line / dryness fraction X ] (0<X<1). [ saturated liquid temperature (X= 0) ] Coolant 
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temperature T1 of the inter-port section of the evaporator 4 first detected with detectors 1 1 , 
12, and 13 at step S1 when actuation of the presentation computing element 20 was started A 
pressure P1 and temperature T2 of the outlet section of a condenser 2 It incorporates to the 
presentation computing element 20. Next, at step S2, the circulation presentation alpha in a 
refrigerating cycle is assumed, and dryness fraction X of the refrigerant which flows into an 
evaporator 4 under this assumption is calculated in step S3, namely, — the bottom of the 
circulation presentation alpha assumed as shown in drawing 3 — temperature T2 of the outlet 
section of a condenser 2 from — Enthalpy H — it can be found — pressure P1 of the inlet-port 
section of an evaporator 4 HL It is obtained and dryness fraction X of the inlet-port section of 
an evaporator 4 becomes settled uniquely by the degree type in approximation. 
[0027] 
[Equation 1] 
H-Hl 



x = 



Hv -Hl 



[0028] It is HV here. It is the enthalpy of the point that a saturated steam curve and a cycle 
actuation line cross. They are dryness fraction X, temperature T2, and a pressure P1 in fact. 
Relation is beforehand memorized in the presentation computing element 20, and they are 
temperature T2 and a pressure P1. Dryness fraction X is computed using a value, further — step 
54 — dryness fraction X of the inlet-port section of this evaporator 4, the coolant temperature 
T1 of the inlet-port section of an evaporator 4, and pressure P1 Circulation presentation alpha* 
It calculates. That is, the temperature and the pressure of a non-azeotropy mixing refrigerant in 
the vapor-liquid two phase condition that a dryness fraction is X become settled with the 
circulation presentation which flows the inside of a refrigerating cycle as shown in drawing 4 . 
Therefore, by using the property shown by the drawing 4 solid line, it is circulation presentation 
alpha*. It is calculable. At step S5, it is this circulation presentation alpha*. If the circulation 
presentation alpha assumed first is compared and both are in agreement, a circulation 
presentation can be found as alpha. If both are not in agreement, it returns to step S2 and the 
circulation presentation alpha is reassumed again, and count is continued until both are in 
agreement. 

[0029] Next, it explains using the flow chart which shows actuation of a control device 21 to 
drawing 5 . When actuation of a control unit 21 is started, at step S1, it is the temperature T2 of 
the outlet section of a condenser 2 first. Condensation pressure P2 It detects. Next, at step S2, 
the circulation presentation alpha is incorporated from the presentation computing element 20, 
and it is the condensation pressure P2 at step S3. The circulation presentation alpha to pressure 
P2 Saturated liquid temperature TL which can be set It calculates. This saturated liquid 
temperature TL Since the circulation presentation alpha has become settled, it is a pressure P2. 
It becomes settled uniquely (refer to drawing 3 ). further — step S4 — T2 TL from — SC is 
calculated whenever [ refrigerant supercooling / of the outlet section of a condenser 2 ] 
(SC=TL-T2). At step S5, whenever [ this supercooling ], it judges whether SC is in agreement 
with a predetermined value, for example, 5 degrees C, and when it is judged that it is in 
agreement with a predetermined value, it shifts to a termination step. Moreover, when it is judged 
that it is not in agreement with the value of ******, it shifts to step S6 and opening modification 
processing of the electric-type expansion valve 3 is performed. 

[0030] When the circulation presentation in a refrigerating cycle changes with change of the 
service condition of a frozen air conditioner, or load conditions by repeating the above- 
mentioned actuation, or even when a circulation presentation changes by refrigerant leakage 
frozen air-conditioner in use and malfunction at the time of refrigerant restoration, whenever 
[ supercooling / of the outlet section of a condenser 2 ] is maintained at a proper value, and the 
always optimal operation of it is attained. 

[0031] In addition, as this example, although explained for binary system as a mixed refrigerant, 
in the case of multicomponent systems, such as three-component system, the same 
effectiveness can be acquired. 

[0032] Moreover, although what controls the opening of the electric-type expansion valve 3 was 
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explained with the control unit 21 of this example so that whenever [ supercooling / of the outlet 
section of a condenser 2 ] might be kept constant even if the circulation presentation in a cycle 
changed the temperature of the outlet section of an evaporator 4 — detecting — the circulation 
presentation alpha and evaporation pressure P1 from — pressure P1 The saturated steam 
temperature Tv which can be set is calculated (refer to draw ing 3 ), and even if it controls so 
that the degree of superheat of the outlet section of an evaporator 4 becomes fixed The optimal 
operation of a frozen air conditioner can be enabled like the above. 

[0033] Furthermore, by this example, the control unit 21 explained what controls the opening of 
the electric-type expansion valve 3 the optimal, even if the circulation presentation in a cycle 
changed, but even if it controls the rotational frequency of a compressor 1 according to a 
circulation presentation, it can acquire the same effectiveness. 

[0034] Example 2. drawing 6 shows the 2nd example of the frozen air conditioner concerning this 
invention, and is the coolant temperature T1 in the inlet-port section of an evaporator 4. The 1st 
thermometric element 11 and the 1st refrigerant pressure P1 to detect The 1st pressure sensor 
12 to detect is formed, respectively, and these detectors 11 and 12 detecting signals are 
inputted into the presentation computing element 20. Moreover, in the outlet section of a 
condenser 2, it is the coolant temperature T2. The 2nd thermometric element 13 to detect is 
formed, and the 2nd pressure sensor 14 which detects the refrigerant pressure is formed in 
regurgitation piping of a compressor 1, and the detecting signal of these detectors 13 and 14 is 
inputted into a control unit 21. 

[0035] The presentation computing element 20 is a detector 11, the temperature T1 which 12** 
detects, and a pressure P1. It has the function for it to be based and to calculate the circulation 
presentation alpha of a non-azeotropy mixing refrigerant, and the operation value of this 
circulation presentation alpha is inputted into a control unit 21. moreover, the pressure P2 to 
which the circulation presentation alpha and a detector 14 detect a control unit 21 from — the 
saturated liquid temperature TL in a condensation pressure The function to calculate and this 
saturated liquid temperature TL The temperature T2 which a detector 13 detects from — it has 
the function calculate whenever [ supercooling / of the outlet section of a condenser 2 ] f and 
the function which controls the opening of the electric-type expansion valve 3 so that whenever 
[ this supercooling ] serves as a predetermined value. 

[0036] Next, actuation of the presentation computing element 20 of this example is explained. 
With the presentation computing element 20, it is the temperature T1 of the inlet-port section of 
an evaporator 4 first. Pressure P1 It incorporates. The refrigerant which flows into an evaporator 
4 is temperature T1 by the dryness fraction's being usually in about 0.1 to 0.3 vapor-liquid 2 
condition, and assuming this dryness fraction to be 0.2. Pressure P1 It is only information and 
the circulation presentation alpha can be presumed, namely, the thing for which the property 
shown as the continuous line is used into drawing 4 — temperature T1 Pressure P1 from — the 
circulation presentation alpha is calculable. 

[0037] In addition, since actuation of a control unit 21 is the same as that of an example 1, 
explanation is omitted, but in this example, even if it can detect the circulation presentation in a 
refrigerating cycle and a circulation presentation changes only with the temperature and the 
pressures of the inlet-port section of an evaporator 4, whenever [ supercooling / of the outlet 
section of a condenser 2 ] is maintained at a proper value, and the always optimal operation of it 
is attained. 

[0038] In addition, although the set point of dryness fraction X was made about into 0.1 to 0.3 in 
the above-mentioned example, it is not limited to the above-mentioned value. 
[0039] Thus, by constituting, the operation in the presentation computing element 20 becomes 
easy, and the same equipment as the above can be realized by the easy equipment configuration, 
and it becomes cheap. 

[0040] Example 3. drawing 7 shows the 3rd example of the frozen air conditioner concerning this 
invention, and is the coolant temperature T1 in an accumulator 5. The 1st thermometric element 
11 and the refrigerant pressure P1 to detect The pressure sensor 12 to detect is formed, 
respectively and the detecting signal of these detectors 1 1 and 12 is inputted into the 
presentation computing element 20. The presentation computing element 20 is the temperature 
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T1 in a detector 11 and the accumulator 5 which 12** detects, and a pressure PI. It has the 
function for it to be based and to calculate the circulation presentation alpha of a non-azeotropy 
mixing refrigerant, and actuation of this presentation computing element 20 is explained 
hereafter. 

[0041] Coolant temperature T1 in the accumulator 5 first detected with detectors 1 1 and 12 in 
the operation controller 20 Pressure P1 It incorporates. The refrigerant which flows into an 
accumulator 5 can consider in approximation that a dryness fraction is 0.9, although the dryness 
fraction is usually in the vapor-liquid two phase condition which is 0.8 to about 1.0. The 
temperature and the pressure of a refrigerant of this condition become settled with the 
circulation presentation of the non-azeotropy mixing refrigerant which flows the inside of a 
refrigerating cycle as shown in drawin g 8 . Therefore, they are the temperature T1 in an 
accumulator 5, and a pressure P1 by using the property shown by the drawing _8 solid line. The 
circulation presentation alpha can be calculated. 

[0042] In addition, although explanation is omitted since actuation of a control unit 21 is the 
same as that of an example 1, in this example, only with the temperature and the pressure in an 
accumulator 5, the circulation presentation in a refrigerating cycle can be detected, the 
operation in the presentation computing element 20 becomes easy like an example 2, it is an 
easy equipment configuration and the same equipment as an example 1 is obtained cheaply. 
[0043] In addition, although this example showed what measures the temperature and the 
pressure in an accumulator 5, the 1 st thermometric element 11 and a pressure sensor 12 may be 
formed between an accumulator 5 and inhalation piping of a compressor 1. Moreover, although 
the set point of dryness fraction X was made about into 0.8 to 1.0 in the above-mentioned 
example, it is not limited to the above-mentioned value. 

[0044] Example 4. drawin g 9 shows the 4th example of the frozen air conditioner concerning this 
invention, the oil-level detector 15 which detects the refrigerant oil level of that interior is 
formed in the accumulator 5, and the signal of this oil-level detector 15 is further inputted into 
the presentation computing element 20. As this oil-level detector 15, well-known level gages, 
such as an ultrasonic type level gage and a capacitance type water gauge, are used, for example. 
The presentation computing element 20 has the function to calculate the circulation 
presentation alpha of a non-azeotropy mixing refrigerant, based on refrigerant oil-level height h 
in the accumulator 5 which a detector 15 detects, and explains actuation of this presentation 
computing element 20 hereafter. 

[0045] Initiation of actuation of the presentation computing element 20 incorporates refrigerant 
oil-level height h in the accumulator 5 first detected with the oil-level detector 15. Generally the 
refrigerant in the accumulator of a refrigerating cycle using a non-azeotropy mixing refrigerant is 
divided into the liquid phase which was rich in the high-boiling point component, and the gaseous 
phase which was rich in the low-boiling point component, and the liquid phase which was rich in 
the high-boiling point component is stored in an accumulator. For this reason, when liquid cooling 
intermediation exists in an accumulator, the refrigerant presentation which circulates through the 
inside of a refrigerating cycle shows the inclination for a low-boiling point component to increase 
(for a circulation presentation to increase). Drawin g 10 is what showed the relation between 
refrigerant oil-level height h in this accumulator, and the circulation presentation alpha, the 
refrigerant oil-level height in an accumulator increases, namely, a circulation presentation 
increases, so that the amount of liquid refrigerants in an accumulator increases. Therefore, if the 
experiment etc. investigates beforehand the relation shown in this dr awin g 10 , the circulation 
presentation alpha can be calculated from refrigerant oil-level height [ in the accumulator 5 
detected with the oil-level detector 15 ] h. 

[0046] In addition, since actuation of a control unit 21 is the same as that of an example 1, 
explanation is omitted, but in this example, even if it can detect the circulation presentation in a 
refrigerating cycle, and an equipment configuration is easy and a circulation presentation 
changes only with the refrigerant oil-level height in an accumulator 5, whenever [ supercooling / 
of the outlet section of a condenser 2 ] is maintained at a proper value, and the always optimal 
operation of it is attained. 

[0047] In addition, although the above-mentioned example explained the case where level gages, 
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such* as an ultrasonic type and an electrostatic-capacity type, were used as an oil-level 
detection means 15, based on the service condition and load conditions of a refrigerating cycle, 
the amount [ surplus / in a cycle ] of refrigerants is calculated, and the same effectiveness is 
demonstrated even if it detects the oil-level height in an accumulator 5. For example, a surplus 
refrigerant is not generated, but at the time of heating operation, the experiment etc. 
investigates beforehand that the surplus refrigerant of a certain amount is generated at the time 
of air conditioning operation, and it may detect the oil-level height in an accumulator 5 by the 
operation from the relation between this service condition measured beforehand and the amount 
of surplus refrigerants. Moreover, in this case, information, such as indoor air temperature at the 
time of air conditioning operation and outdoor air temperature, may be added, and the oil-level 
detection precision in an accumulator may be raised. 

[0048] Example 5. drawing JJ shows the 5th example of the frozen air conditioner concerning 
this invention, and shows the frozen air conditioner which comes to connect two sets of interior 
units to one set of an exterior unit. In drawing. 1 1 , 30 is an exterior unit, it consists of a 
compressor 1 and the four way valve 31, an outdoor heat exchanger (the 1st heat exchanger) 32, 
an outdoor blower 33, and an accumulator 5, and the 2nd pressure sensor 14 is formed in piping 
of the discharge side of a compressor 1. 40a and 40b (hereafter, when naming generically, it is 
40) are interior units respectively. Indoor heat exchangers 41a or 41b (hereafter, when naming 
generically, it is 41) (the 2nd heat exchanger), It consists of electric-type expansion valves 3a or 
3b (hereafter, when naming generically, it is 3) which are the 1st expansion valve. In the entrance 
section of the indoor heat exchange machine 41 The 3rd thermometric element 42a and 42b 
(hereafter, when naming generically, it is 42), and the 4th thermometric element 43a and 43b 
(hereafter, when naming generically, it is 43) are formed respectively. Moreover, in the middle of 
piping which connects the electric-type expansion valve 3 in an interior unit 40 with an outdoor 
heat exchanger 32, the bypass piping 50 which connects this piping and accumulator 5 is formed, 
and while being this bypass piping 50, the capillary tube 51 which is the 2nd expansion valve is 
formed. Moreover, the 1st thermometric element 11 and the 1st pressure sensor 12 are formed 
in the bypass piping 50 at the outlet section of a capillary tube 51, and the 2nd thermometric 
element 13 is formed in the inlet-port section of a capillary tube 51. In addition, the indoor 
blower is omitted. 

[0049] 20 is a presentation computing element, and the signal of the 1 st thermometric element 
11 formed in the bypass piping 50, the 1st pressure sensor 12, and the 2nd thermometric 
element 13 is inputted, and it calculates the refrigerant presentation which circulates through 
the inside of a cycle. 21 is a control unit and the signal from the circulation presentation signal 
from the presentation computing element 20 and the 1st pressure sensor 12, the 2nd pressure 
sensor 14, the 3rd thermometric element 42 in an interior unit 40, and the 4th thermometric 
element 43 is inputted. In a control unit 21, the opening of the rotational frequency of the 
compressor [ input signals / these ] 1 according to a circulation presentation, the rotational 
frequency of the outdoor blower 33, and the electric-type expansion valve 3 of an interior unit is 
calculated downward, and the command is transmitted to a compressor 1 , the outdoor blower 33, 
and the electric-type expansion valve 3 downward, respectively. In a compressor 1 and the 
outdoor blower 33, and the electric-type expansion valve 3, whenever [ rotational frequency or 
valve-opening ] drives in response to the command value sent from the control unit 21. 
Moreover, 22 is a comparison-operation means, a circulation presentation signal is inputted from 
the presentation computing element 20, and a circulation presentation carries out the 
comparison operation of whether it goes into predetermined within the limits defined beforehand. 
The alarm 23 is connected to this comparison-operation means 22, and when a circulation 
presentation separates from the predetermined range, an alarm signal is transmitted to an alarm 
23. 

[0050] Next, actuation of this example constituted as mentioned above is explained using 
drawing 1 1 and the control-block Fig. shown in drawi ng 1 2 . The presentation computing element 
20 incorporates the signal from the 1st thermometric element 11 formed in the bypass piping 50, 
the 1st pressure sensor 12, and the 2nd thermometric element 13, calculates refrigerant dryness 
fraction X of the inlet-port section of a capillary tube 51 using the relation shown in drawin g 3 
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and drawin g 4 , and calculates the circulation presentation alpha in a cycle. In a control unit 21, 
the rotational frequency command of the optimal compressor 1 according to this circulation 
presentation alpha, and the rotational frequency command of the outdoor blower 33 and the 
opening command of the electric-type expansion valve 3 are calculated. 

[0051] Heating operation is explained first. At the time of heating operation, it circulates through 
a refrigerant in the direction of the continuous-line arrow head in drawing 1 1 , indoor heat 
exchanger 41 turns into a condenser, and heating is performed. The rotational frequency of a 
compressor 1 is controlled so that a condensation pressure is in agreement with desired value, 
and this condensation pressure desired value can be found as a pressure from which for 
example, the condensation temperature Tc becomes 50 degrees C. If the condensation 
temperature of a non-azeotropy mixing refrigerant is defined as the average of saturated steam 
temperature and saturated liquid temperature, the condensation pressure desired value Pc from 
which condensation temperature Tc becomes 50 degrees C will become settled uniquely with the 
circulation presentation alpha, as shown in drawing 13 . Therefore, in a control unit 21, the 
relational expression of drawing 13 is made to memorize beforehand, and condensation pressure 
desired value calculates using the circulation presentation signal transmitted from the 
presentation computing element 20. Furthermore, with a control unit 21, according to the 
difference of the pressure and condensation pressure desired value which the 2nd pressure 
sensor 14 detects, the adjusted value of the rotational frequency of a compressor 1 calculates 
by feedback control, such as PID control, and a compressor rotational frequency command is 
outputted to a compressor 1 . 

[0052] The rotational frequency of the outdoor blower 33 is controlled so that an evaporation 
pressure is in agreement with desired value, and this evaporation pressure desired value can be 
found as a pressure from which for example, the evaporation temperature Te becomes 0 degree 
C. If the evaporation temperature of a non-azeotropy mixing refrigerant is defined as the average 
of saturated steam temperature and saturated liquid temperature, the evaporation pressure 
desired value Pe from which the evaporation temperature Te becomes 0 degree C will become 
settled uniquely with the circulation presentation alpha, as shown in drawing 14 . Therefore, in a • 
control unit 21, the relational expression of drawin g 14 is made to memorize beforehand, and 
evaporation pressure desired value calculates using the circulation presentation signal 
transmitted from the presentation computing element 20. Furthermore, with a control unit 21, 
according to the difference of the pressure and evaporation pressure desired value which the 1st 
pressure sensor 12 detects, the adjusted value of the rotational frequency of the outdoor blower 
33 calculates by feedback control, such as PID control, and an outdoor blower rotational 
frequency command is outputted to the outdoor blower 33. 

[0053] The opening of the electric-type expansion valve 3 is controlled so that whenever 
[ supercooling / of the outlet section of indoor heat exchanger 41 ] becomes a predetermined 
value, for example, 5 degrees C. It can ask for whenever [ this supercooling ] as a difference of 
the saturated liquid temperature in the pressure in indoor heat exchanger 41, and the 
temperature of the outlet section of indoor heat exchanger 41, and saturated liquid temperature 
can be searched for as a function of a pressure and a circulation presentation, as shown in 
drawing 15 . Therefore, in a control unit 21, the relational expression of drawing 1 5 is made to 
memorize beforehand, and saturated liquid temperature and whenever [ outlet section 
supercooling / of indoor heat exchanger 41 ] calculate using the circulation presentation signal 
transmitted from the presentation computing element 20, the pressure signal transmitted from 
the 2nd pressure sensor 14, and the temperature signal transmitted from the 3rd thermometric 
element 42. Furthermore, with a control unit 21, according to the difference of whenever 
[ supercooling / of this outlet section ], and a predetermined value (5 degrees C), the adjusted 
value of the opening of the electric-type expansion valve 3 calculates by feedback control, such 
as PID control, and an electric-type expansion valve opening command is outputted to the 
electric-type expansion valve 3. 

[0054] On the other hand, at the time of air conditioning operation, it circulates through a 
refrigerant in the direction of the broken-line arrow head in drawing 1 1 , indoor heat exchanger 
41 turns into an evaporator, and air conditioning is performed. The rotational frequency of a 
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compressor 1 is controlled so that an evaporation pressure is in agreement with desired value, 
and this evaporation pressure desired value can be found as a pressure from which for example, 
the evaporation temperature Te becomes 0 degree C. If the evaporation temperature of a non- 
azeotropy mixing refrigerant is defined as the average of saturated steam temperature and 
saturated liquid temperature, the evaporation pressure desired value Pe from which the 
evaporation temperature Te becomes 0 degree C will become settled uniquely with the 
circulation presentation alpha, as shown in drawin g 14 . Therefore, in a control unit 21, the 
relational expression of drawing 14 is made to memorize beforehand, and evaporation pressure 
desired value calculates using the circulation presentation signal transmitted from the 
presentation computing element 20. Furthermore, with a control unit 21, according to the 
difference of the pressure and evaporation pressure desired value which the 1st pressure sensor 
12 detects, the adjusted value of the rotational frequency of a compressor 1 calculates by 
feedback control, such as PID control, and a compressor rotational frequency command is 
outputted to a compressor 1. 

[0055] The rotational frequency of the outdoor blower 33 is controlled so that a condensation 
pressure is in agreement with desired value, and this condensation pressure desired value can be 
found as a pressure from which for example, the condensation temperature Tc becomes 50 
degrees C. If the condensation temperature of a non-azeotropy mixing refrigerant is defined as 
the average of saturated steam temperature and saturated liquid temperature, the condensation 
pressure desired value Pc from which condensation temperature Tc becomes 50 degrees C will 
become settled uniquely with the circulation presentation alpha, as shown in drawing 13 . 
Therefore, in a control unit 21, the relational expression of drawin g 13 is made to memorize 
beforehand, and condensation pressure desired value calculates using the circulation 
presentation signal transmitted from the presentation computing element 20. Furthermore, with a 
control unit 21, according to the difference of the pressure and condensation pressure desired 
value which the 2nd pressure sensor 14 detects, the adjusted value of the rotational frequency 
of the outdoor blower 33 calculates by feedback control, such as PID control, and an outdoor 
blower rotational frequency command is outputted to the outdoor blower 33. 
[0056] The opening of the electric-type expansion valve 3 is controlled so that the degree of 
superheat of the outlet section of indoor heat exchanger 41 becomes a predetermined value, for 
example, 5 degrees C. It can ask for this degree of superheat as a difference of the saturated 
steam temperature in the pressure in indoor heat exchanger 41, and the temperature of the 
outlet section of indoor heat exchanger 41, and saturated steam temperature can be searched 
for as a function of a pressure and a circulation presentation like the saturated liquid 
temperature shown in drawing 1 5 . Therefore, in a control unit 21, the relational expression of 
saturated steam temperature, a pressure, and a circulation presentation is made to memorize 
beforehand, and saturated steam temperature and the outlet section degree of superheat of 
indoor heat exchanger 41 calculate using the circulation presentation signal transmitted from the 
presentation computing element 20, the pressure signal transmitted from the 1st pressure 
sensor 12, and the temperature signal transmitted from the 4th thermometric element 43. 
Furthermore, with a control unit 21, according to the difference of this outlet section degree of 
superheat and a predetermined value (5 degrees C), the adjusted value of the opening of the 
electric-type expansion valve 3 calculates by feedback control, such as PID control, and an 
electric-type expansion valve opening command is outputted to the electric-type expansion 
valve 3. 

[0057] Next, actuation of the comparison-operation means 22 is explained. The comparison- 
operation means 22 incorporates a circulation presentation signal from the presentation 
computing element 20, and it judges whether this circulation presentation is proper circulation 
presentation within the limits memorized beforehand, and if a circulation presentation is proper 
circulation presentation within the limits, operation will be continued as it is. the proper 
circulation presentation this circulation presentation was beforehand remembered to be with the 
comparison-operation means 22 on the other hand when it changed with refrigerant leakage or a 
circulation presentation changed by malfunction at the time of refrigerant restoration while the 
circulation presentation used it — if it judges with it being out of range, an alarm signal will be 
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transmitted to an alarm 23.m the alarm 23 which received this alarm signal, predetermined time 
dispatch of the warning is carried out, and the circulation presentation of the non-azeotropy 
mixing refrigerant of a frozen air conditioner warns of having separated from the proper range. 
[0058] As mentioned above, in what is shown in this example, since the downstream of the 2nd 
expansion valve will always be in a low-pressure two phase condition irrespective of air 
conditioning and heating, at the time of air conditioning, temperature and a pressure can be 
measured with the same detector at the time of heating, and a refrigerant presentation can be 
calculated. Therefore, even if it is not necessary to form a detector according to an air 
conditioning, and an equipment configuration becomes easy and a circulation presentation 
changes, the always optimal operation is attained. 

[0059] In addition, although that to which the value of the 1st pressure sensor 12 controls the 
rotational frequency of the outdoor blower 33 at the time of heating operation by this example in 
agreement with the evaporation pressure desired value calculated from a circulation presentation 
was explained, a thermometric element is formed in the inlet-port section of an outdoor heat 
exchanger 33, and the same effectiveness can be acquired, even if it controls so that this 
temperature serves as a predetermined value (for example, 0 degree C). 

[0060] Moreover, although what controls the opening of the electric-type expansion valve 3 at 
the time of air conditioning operation by this example so that the degree of superheat of the 
outlet section of indoor heat exchanger 41 serves as a predetermined value (for example, 5 
degrees C) was explained, the same effectiveness can be acquired, even if it controls so that the 
temperature differential of the 4th thermometric element and the 3rd thermometric element 
serves as a predetermined value so that the entrance temperature gradient of indoor heat 
exchanger 41 serves as a predetermined value (for example, 10 degrees C) namely. 
[0061] Furthermore, by this example, although the frozen air conditioner by which two sets of 
interior units 40 were connected to one set of an exterior unit 30 explained, it does not restrict 
to this, and even if three or more sets of that to which one set only of an interior unit was 
connected, and interior units are connected, the same effectiveness can be acquired. 
[0062] Example 6. drawing 16 and d raw i n g 17 show the 6th example of the frozen air conditioner 
concerning this invention, it is drawi ng 1 V and drawing 16 and the element of the same number 
shows the same element. At the time of heating operation, it circulates through a refrigerant in 
the direction of the continuous-line arrow head in drawing 16 , and circulates through it in the 
direction of a broken-line arrow head at the time of air conditioning operation. In this example, it 
is only the 1 st thermometric element 11 and the 1st pressure sensor 12, and the signal inputted 
into the presentation computing element 20 assumes refrigerant dryness fraction X which flows 
into the capillary tube 51 of the bypass piping 50 to be 0.2 at the time of 0.1 and air conditioning 
operation for example, at the time of heating operation, it is only a signal from the 1st 
thermometric element 11 and the 1st pressure sensor 12, and calculates a circulation 
presentation. Actuation of the following, a control unit 21, and the comparison-operation means 
22 is the same as that of an example 5. 

[0063] Therefore, like an example 2, the operation in the presentation computing element 20 
becomes easy, and the frozen air conditioner by this example can realize the same equipment as 
an example 5 by the easy equipment configuration, and becomes cheap. 

[0064] Example 7. draw ing 18 and dr aw i n g 19 show the 7th example of the frozen air conditioner 
concerning this invention, it is drawing 1 1 and drawing 18 and the element of the same number 
shows the same element. At the time of heating operation, it circulates through a refrigerant in 
the direction of the continuous-line arrow head in drawin g 18 , and circulates through it in the 
direction of a broken-line arrow head at the time of air conditioning operation. The 2nd electric- 
type expansion valve 51 is formed in the bypass piping 50 as the 2nd expansion valve, and 
whenever [ this vaive-opening ] is controlled by the control unit 21. Moreover, the heat 
exchange section 52 which performs piping (process line) which connects an outdoor heat 
exchanger 32 and the 1st electric-type expansion valve 3 in the middle of and heat exchange is 
formed, since the enthalpy in which the flowing refrigerant has the bypass piping 50 was 
transmitted to the refrigerant which flows a process line, the above-mentioned enthalpy was 
collected, and the energy loss is prevented. [ the bypass piping 50 ] Furthermore, the 5th 
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thermometric element 16 is formed in the outlet section of this heat exchange section 52, and 
this detecting signal is sent to a control unit 21. ^ 

[0065] With the control device 21 in this example, since only the method of controlling the 2nd 
electric-type expansion valve 51 formed in the bypass piping 50 differs from an example 6, the 
method of controlling this 2nd electric-type expansion valve 51 is explained. The opening of the 
2nd electric-type expansion valve 51 is controlled so that the temperature gradient of the 
entrance section of the heat exchange section 52 prepared in the bypass piping 50 serves as a 
predetermined value (for example, 10 degrees C). Namely, the signal of the 1st thermometric 
element 1 1 and the 5th thermometric element 16 formed in the bypass piping 51 is transmitted 
to a control unit 21. The difference of the temperature which this 1st thermometric element 1 1 
and 5th thermometric element 16 detected in the control unit 21 is calculated. According to the 
difference of this temperature gradient and a predetermined value (for example, 10 degrees C), 
the adjusted value of the opening of the 2nd electric-type expansion valve 51 calculates by 
feedback control, such as PID control, and an electric-type expansion valve opening command is 
outputted to the 2nd electric-type expansion valve 51. By doing in this way, there is 
effectiveness which the refrigerant which goes to an accumulator 5 will always be in a steamy 
condition from the bypass piping 50, and energy is used effectively, and can also prevent the 
liquid return to a compressor 1. 

[0066] In addition, a capillary tube etc. is sufficient although the above-mentioned example 
explained the case where an electric-type expansion valve was used as the 2nd expansion valve 
51. 

[0067] Example 8. drawin g 20 and drawin g 21 show the 8th example of the frozen air conditioner 
concerning this invention, it is drawin g 18 and drawing 20 and the element of the same number 
shows the same element. At the time of heating operation, it circulates through a refrigerant in 
the direction of the continuous-line arrow head in drawing 20 , and circulates through it in the 
direction of a broken-line arrow head at the time of air conditioning operation. In this example, 
like an example 2 and an example 6, it is only the 1st thermometric element 11 and the 1st 
pressure sensor 12, and the signal inputted into the presentation computing element 20 assumes 
refrigerant dryness fraction X which flows into the 2nd electric-type expansion valve 51 of the 
bypass piping 50 to be 0.2 at the time of 0.1 and air conditioning operation for example, at the 
time of heating operation, it is only a signal from the 1st thermometric element 11 and the 1st 
pressure sensor 12, and calculates a circulation presentation. Actuation of the following, a 
control unit 21, and the comparison-operation means 22 is the same as that of an example 7. 
[0068] In addition, a capillary tube etc. is sufficient although the above-mentioned example 
explained the case where an electric-type expansion valve was used as the 2nd expansion valve 
51. 

[0069] Moreover, although the above-mentioned example 5 thru/or the example 8 showed the 
frozen air conditioner which has an accumulator 5, it may not be. In this case, the bypass piping 
50 serves as the configuration of connecting inhalation piping and the process line of a 
compressor through the 2nd expansion valve. Furthermore, although it consists of an above- 
mentioned example 5 thru/or an example 8 so that an alarm signal may be transmitted to an 
alarm 23 when the comparison-operation means 22 is connected and a circulation presentation 
separates from the predetermined range, it is not necessary to form these comparison- 
operations means 22 and an alarm 23. Moreover, the above-mentioned comparison-operation 
means 22 and an alarm 23 may be formed to an example 1 thru/or an example 4. 
[0070] 

[Effect of the Invention] In the frozen air conditioner which connects a compressor, a condenser, 
an expansion valve, and an evaporator using a non-azeotropy mixing refrigerant, and constitutes 
a refrigerating cycle according to claim 1 of this invention as mentioned above While forming the 
presentation computing element which calculates the temperature of the refrigerant of the 
evaporator inlet-port section, a pressure, and the refrigerant presentation that detects the 
coolant temperature of the condenser outlet section and circulates through the inside of a cycle 
Since the control unit which performs the operation control of a refrigerating cycle according to 
the circulation presentation detected by this presentation computing element was formed, even 
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if the circulation presentation in a cycle changes, the always optimal operation is attained. 
[0071] Moreover, according to claim 2 of this invention, it sets using a non-azeotropy mixing 
refrigerant to a compressor, a condenser, an expansion valve, and the frozen air conditioner that 
connects an evaporator and constitutes a refrigerating cycle. While forming the presentation 
computing element which calculates the refrigerant presentation which detects the temperature 
and the pressure of a refrigerant of the evaporator inlet-port section, and circulates through the 
inside of a cycle Since the control unit which performs the operation control of a refrigerating 
cycle according to the circulation presentation detected by this presentation computing element 
was formed, there is the same effectiveness as the above-mentioned equipment by the easy 
equipment configuration. 

[0072] Moreover, according to claim 3 of this invention, it sets using a non-azeotropy mixing 
refrigerant to a compressor, a condenser, an expansion valve, an evaporator, and the frozen air 
conditioner that connects an accumulator and constitutes a refrigerating cycle. While forming the 
presentation computing element which calculates the refrigerant presentation which detects the 
temperature and the pressure of a refrigerant between an accumulator and compressor 
inhalation piping in an accumulator, and circulates through the inside of a cycle Since the control 
unit which performs the operation control of a refrigerating cycle according to the circulation 
presentation detected by this presentation computing element was formed, there is the same 
effectiveness as the above-mentioned equipment by the easy equipment configuration. 
[0073] Moreover, according to claim 4 of this invention, it sets using a non-azeotropy mixing 
refrigerant to a compressor, a condenser, an expansion valve, an evaporator, and the frozen air 
conditioner that connects an accumulator and constitutes a refrigerating cycle. Since the control 
unit which performs the operation control of a refrigerating cycle according to the circulation 
presentation detected by this presentation computing element was formed while forming the 
presentation computing element which calculates the refrigerant presentation which detects the 
oil level of an accumulator and circulates through the inside of a cycle, there is the same 
effectiveness as the above-mentioned equipment by the easy equipment configuration. 
[0074] Moreover, according to claim 5 of this invention, it sets using a non-azeotropy mixing 
refrigerant to the frozen air conditioner which connects a compressor, a four way valve, the 1st 
heat exchanger, the 1st expansion valve, and the 2nd heat exchanger, and constitutes a 
refrigerating cycle. Connect the 1st heat exchanger, piping between the 1st expansion valve, and 
inhalation piping of a compressor for bypass piping through the 2nd expansion valve, and the 
coolant temperature of the temperature of the refrigerant of the outlet section of the 2nd 
expansion valve, a pressure, and the inlet-port section of the 2nd expansion valve is detected. 
Since the control unit which performs the operation control of a refrigerating cycle according to 
the circulation presentation detected by this presentation computing element was formed while 
forming the presentation computing element which calculates the refrigerant presentation which 
circulates through the inside of a cycle, even if the circulation presentation in a cycle changes, 
the always optimal operation is attained. 

[0075] Moreover, according to claim 6 of this invention, it sets using a non-azeotropy mixing 
refrigerant to the frozen air conditioner which connects a compressor, a four way valve, the 1st 
heat exchanger, the 1st expansion valve, and the 2nd heat exchanger, and constitutes a 
refrigerating cycle. Connect the 1st heat exchanger, piping between the 1st expansion valve, and 
inhalation piping of a compressor for bypass piping through the 2nd expansion valve, and the 
temperature and the pressure of a refrigerant of the 2nd expansion valve are detected. [ of the 
outlet section ] Since the control unit which performs the operation control of a refrigerating 
cycle according to the circulation presentation detected by this presentation computing element 
was formed while forming the presentation computing element which calculates the refrigerant 
presentation which circulates through the inside of a cycle, there is the same effectiveness as 
the above-mentioned equipment by the easy equipment configuration. 

[0076] Moreover, according to claim 7 of this invention, it sets using a non-azeotropy mixing 
refrigerant to the above-mentioned frozen air conditioner which connects a compressor, a four 
way valve, the 1st heat exchanger, the 1st expansion valve, and the 2nd heat exchanger, and 
constitutes a refrigerating cycle. While the always optimal operation is attained even if the 
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circulation presentation in a cycle changes since the heat exchange section which performs heat 
exchange for bypass piping for the 1st heat exchanger and piping between the 1st expansion 
valve was prepared, the frozen high air conditioner of energy efficiency is obtained. 
[0077] Moreover, since according to claim 8 of this invention the alarm which operates with the 
alarm signal which the comparison-operation means which emits an alarm signal, and this 
comparison-operation means emit was formed when the circulation presentation detected with 
the presentation computing element separated from the predetermined range in each above- 
mentioned frozen air conditioner, offer of a frozen air conditioner with high safety and 
dependability is attained. 



[Translation done.] 
* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 1 of this invention. 

[Drawin g 2] It is the flow chart which shows actuation of the presentation computing element 
concerning the example 1 of this invention. 

[Drawin g 3] It is the explanatory view which explains actuation of the presentation computing 
element concerning the example 1 of this invention using a pressure-enthalpy line. 
[ Dra wing 4] It is the explanatory view which explains actuation of the presentation computing 
element concerning the example 1 of this invention using the relation between the temperature 
of a non-azeotropy mixing refrigerant, and a circulation presentation. 

[ Drawin g 5] It is the flow chart which shows actuation of the control device concerning the 
example 1 of this invention. 

[Drawin g 6] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 2 of this invention. 

[Drawin g 7] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 3 of this invention. 

[Drawing 8] It is the explanatory view which explains actuation of the presentation computing 
element concerning the example 3 of this invention using the relation between the temperature 
of a non-azeotropy mixing refrigerant, and a circulation presentation. 

[Drawing 9] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 4 of this invention. 

[ Drawin g 10 ] It is the explanatory view which explains actuation of the presentation computing 
element concerning the example 4 of this invention using the relation between the refrigerant 
oil-level height in an accumulator, and a circulation presentation. 

[ Drawin g 1 1] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 5 of this invention. 

[Drawin g 12 ] It is the control-block Fig. of the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 5 of this invention. 
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[ Drawin g 1 3 ] It is the explanatory view which explains actuation of the control unit concerning 
the example 5 of this invention using the relation between the condensation pressure of a non- 
azeotropy mixing refrigerant, and a circulation presentation. 

[Drawing 14] It is the explanatory view which explains actuation of the control unit concerning 
the example 5 of this invention using the relation between the evaporation pressure of a non- 
azeotropy mixing refrigerant, and a circulation presentation. 

[ Drawin g 15] It is the explanatory view which explains actuation of the control unit concerning 
the example 5 of this invention using the relation between the saturated liquid temperature of a 
non-azeotropy mixing refrigerant, a pressure, and a circulation presentation. 
[Drawing 16] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 6 of this invention. 

[ Drawin g 1 7] It is the control-block Fig. of the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 6 of this invention. 

[Drawing 1 8] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 7 of this invention. 

[ Drawin g 19 ] It is the control-block Fig. of the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 7 of this invention. 

[ D rawing 20] It is the block diagram showing the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 8 of this invention. 

[Drawing 21] It is the control-block Fig. of the frozen air conditioner using the non-azeotropy 
mixing refrigerant by the example 8 of this invention. 

[Drawing 22] It is the block diagram showing the frozen air conditioner using the conventional 
non-azeotropy mixing refrigerant. 
[Description of Notations] 
1 Compressor 2 Condenser 
3 Electric-Type Expansion Valve 4 Evaporator 
5 Accumulator 11 Thermometric Element 
12 Pressure Sensor 13 Thermometric Element 
. 14 Pressure Sensor 15 Oil-Level Detector 
16 Thermometric Element 20 Presentation Computing Element 
21 Control Unit 22 Comparison-Operation Machine 
23 Alarm 31 Four Way Valve 

32 Outdoor Heat Exchanger 41 Indoor Heat Exchanger 
42 Thermometric Element 43 Thermometric Element 
50 Bypass Piping 51 2nd Expansion Valve 
52 Heat Exchange Section 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 
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[0 02 9] fflfflmS.2 1 ©Sfrf££0 5 Kit? 40 

n-^ + - h^ffll^-Cift^T-S. »$Sg2 l©«jfg*i 
BM&SftSi. iim^Slttt. fi»S2 ©f±3P 
SP©SgT2 tmmEEt>P2 Srt&ffiT-S. -XICXt-v? 
S2ttt. fflfiSaSH2 0J:01i^ffifSa?rBStOii*'. 
Xf-^-S3Ttt, «ffiE^P2 a* 6. E 

£lP2 «:teW£fi§*QfgSlgTL %im-r2>. C©g§f0?£ 

<fc0— HWCCS*S (@3#I) „ $6icx^ yy , S4 
•C«. T2 iTL 3^6®iBlg2©ttlPgp©^ja^*Pg 
SC*ttg« (SC = TL -T2 ) . ^f5^S5t? 50 
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«. C©ii^*PSSC*s^©li. PJx.«5-Ci-gcO 

r t, > * 0 . whz<d® t—m.L-c^zt&m 
©fat— ifcLTi>fei>£#ltft3ft;''ct§^cu;i. ^r-* ?' 

S 6 ^#tf LT*aiSB«#3 ©MBOT«a*3!tT-r 

[0 03 0] ±S2©«lf¥*l60iirc itcj: 0 . 
i@^g©a$^^SM^©^{tCCj:0^-y 

[0 03 1] fete. *HJSFi)<!; LTtt. g^iOT 

[0032] ttc*mmm<Dmwmm.2 * 
jK*j©«s«*^fc b r & . ®m&2©nipsB©ja» 

JPS^-^SCfigo J: -5 KSmS^S^F 3 ©MKiWffll*- 
SfcCDtCO^rSftWLfcaJ. lifSg4©tbPSB©fig£ 

WSfiffl&SUfiaT vSrtHH, (03#M) . &%S4 
©HJP3|S©i(a&a#— 5£<t fe-5 J: "5 CC^JSP-T i> h ©-C& 

ot«>. ±isiis]«. ^^p^g©^aate*pj«i«c 

[0 03 3] 3 6K*Hife^!l-Ci*. MW£m.2 1 W, If- 

9 ^(ommmf&^mtux i>mm.nmmfr3 ©gas 

=&Sffl{C*l]»-r6*>©(C->(,>-cSilBLfc3!»s. EBSfg 1 © 

[0034] ^MM2 . n 6 ittmHcmtiziiim&m 

gim<Dm 2 <Dm&MZfn?£><D-C. 3R»S4©APS|5CC 

». -e©^siiaaTi ^mtssiMMi 1 <t 
^i^e^jpi fcifta-i-smaajiftttis 1 2***1 
**is»*6ti-c*»o. cn^msi 1. 1 2tkmm-% 

BiffiI#S2 0CCA7J3tlS o Sfc^|§g|2©t«P5P 

tcsi, *©^sst2 *^tti-rs*2tatt^tHsi 3 
AJ^wibn-cteo. gtcumm 1 ©ttwies«:«*©^ 

^E^?:^iU-r ^2 E^^ttJH 1 4 *®W P,fn:te 

0. c*i^ms-i 3. 1 4©«stBft^*. #mmt2. 

HCA^Sti-So 

[0 03 5] lflBS?ll#g2 0 «. KUS 11. 12.* 

>w«©«aifflfiEa*a»r*a«i4flfc*j*). c©« 

JSMRSo©^gtfil«tlJiai«g2 HCA^Sn*. S/cflJ 
®^g2 1«. M^iiiBSai^tBgll 4*s«ffl-r*E* 
P2 *6^E^»«:teW-5ISf0igjaSTL ^fum-rs^ 

T2 *6®ss§i§2©ffipg|j©3a»a)a*«3s-rs«fig 

<t. C©®i^*pg*s9f^©ffl<bfeSJ:'5KS^SCI3J5g# 
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[ o o 3 6 ] #ccc. *$mm<Dmf$m»&2 o<Dmt& 

CDSSTi iE^Pi £H*9iA&\> I^4^ffiAf^ 

[0037] »jtB^82 i <D«im*. 1 i 
i3j«r*a/c«>. »i?B««HS"r4*^ ^mmm^tMM 

[003 8] ft*KX<DBS£|t«iJ:ESa6«Tl* 
0. 1*60. 3iSil/c^ ±KfKcR52Lttl». 
[0 0 3 9 ] C<DJ:5(C««TSC£CC<fc9, ffifiSSt* 
S2 0tVD**#B»tt:ttD. B»&SBt»J5frC±)E£ 

[0 040] SIMM 3. H7 »*«MK:«to4»W^W 

1 1 <h»j«EEfcPi *tfttu-r affirms i 2#**i* 
nR»6nt*o, c *v6*mhs i i > i2cD^mft-^ 

l*HfiWIHI2 0KA*3tiS. <ElESailMK2 0». tt 

usii. i 2, #tefflTST**Au-#5rt©»flr 

flEa*»»r*«ttB*WbrteO, KIT. 

[0041] «i*fflraps2 o -cat, £-r«mi§ i i , i 

2 r^ffi $ n/t7 + a A U - ^ 5 rtoMSSTi <tEE 

mtzm^z c i cc J: o r a v - i> 5 rtosgTi 

[0042] mir»s2 i <D»m*. msfli 1 £ 
R«r*4fctf>. MWW^Brr***. *^ffiPlr«r-t 

fU£3!ffg 2 0 r©iSS»^IB*K:ft 0 . B*ttttflHftJi& 

[0 04 3] &*>\ *Hj5SWC«T+^AU-»5rt(3[> 

5 i cowiAmwtomtcm 1 ^Kt&ajg 1 1 ± 
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ffi«±gfi5Mfi«|-C«0. 8*61. OlKiLfc*. ± 
[0 04 4 ] HS6W4. H9{»^tC^t)-5^a^Pl 

10 (D?KffiIt*fflt>6*l£o fflJ38S»»2 0tt. «mSl 5 
HT. C©ffljS«»«S2 0©»f¥«:oiirSl 

[o o 4 5 ] ffijg&a&52 ocomt&mteztizt. % 
(wmmfciimmrz) «tpj**t. hi o« 

30 h *6i®Ma c i^rt 5 e 

[0 04 6] fcfc, $itfP$SK2 1 (Dttf^tt. HflS0» 1 i 
B»r*Sfc«>. SftH^«#BST^*, ^JSWCttT* 

r\ *o«i8ffl^^k^rfe«iig2a>tHnBBcDa^ 

[0047] ±E3i*s«rtt, wmmn^m 1 5 
r, r**Au-^rt<D«ffitftffl«K*ifii±3i*rfcjft 

50 [0 04 8] H*Sfl« 5.011 «*^WCC£Sto-S>^a^ 
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z. mi itcteo-c. 3 0Bt>nr. EffiNii. ay 

1 . £*MRt&ftB <» 1 3 2 . 

j§SU&3 3. T*aAU-*5r«WE3*ir*50. E*§ 
tig 1 ©ttWffl©Eeec«St 2 EE^^aill 1 4 #Rtt e>*i 
T^S. 4 0a. 40b (fcTF. mfcTZ>&ttZ4 0) « 
S*S*9«r. £l*)«lSE8lS (*2l»S3IS) 4 l a. 
*/c{J4 1 b (fcTF. .m-f6B$«:4 1) <t. Hi 11*51 
#r***$USyj5atfF3a. Jfctt3b («T. ttflsr 10 
SB$«3) Xffif&ZtiXteK), m*im£3kWi4 lOtiiA 
PSIUCtt. &*H3Sg#effiH4 2 a. 42 b (JiTF. 
*gf*f-5B#«4 2 ) . BtZmAmSWltim* 3 a . 4 3 
b (feTF. »t^tt4 3) A^W^ntl^. £/c 
^MBl^ftS 32i ^rtti 4 0 ^ ©Sa5£§i5B# 3 £8 

'■«*K*5 0©jfc*(C«»2J&»#-C*4*IOTf5 1 # 

RW&*VCV5. MV-rC^iegsOCcra. 

5 1 ©IdJPgpcc^ l SgftltHg 1 ltll E^tan 1 20 

2 <=> tvc fc d . * fc^m 5 i ©apspk: urn 2 

[0049] 20 «*&j£?fllftgl'r > £> 9 . * -i M*|ffg 5 

o (cm-) h titcm i sa^ffin 1 1 . * i n*^mn 1 

2. »2fil£tfttHSl 3©e#**AA3*i. iMfl/ft 

%mm?zi%mm]&&mw.-rz>. 2 1 «©nai^at?* 

«MHS12, I2EMttlS14, ^F*3t£4 0|*j©gff 3 
©Ktlf±ig§4 2. *4jaaCttW«4 3 3&>6©©-t**A* 30 

$tiz. mmm.m.2 i-c«. cne.©A^ft^T(c 
&sul ^rt«©«asa^3yp3©iBK*a»o. *© 

*&^*ffiSr«l. ^3HH,ti3 3. «a^Hi5S^3(C-e 

n-eng{fT^ 0 sibai. s^iii3 3. *» 

5SJB3H*f3-Ctt. tilME2 1 «fc OSI&ftfcJB^flteS 
Wt. «OMR^Hft««Ml3n«. Sfc. 2 2tt 

Jttsww^gir* i) . immnm 2 0 <£ 0 ^^ffl^ft 
^zfrEfr&mmn-rz. c©j±©«»*©2 2k: 40 

H*»631-tite»^(c«. S£fI-Sf£«#R3£g2 3{Cj*{i 
[0050] ^CC. ±IB©<fc ^(C^$*ifc*H*fepJ© 

Bb^Kioti-c. 11 1. Ram 1 2«:^-r§iJW^'D ■> ? 
5 0 tcm-titm 1 ss^ajsi ii,u E^t&mgs 1 

2, H2Sa^tBSil 3frb<Dmn&JRK)j&fr. 03. 
&tf04tc^O/digfi|i*flil.>T. ^9^5 1 ©APSP© 



T&„ $U8P$|g2 1-Ctt. C©tS^ffl^aKIf.D/c»^ 
«cE»* 1 ©BISWS'fti^aiflMaa 3 ©l!3££Hg 

[0051] $-rmmm&<a^xmw?z>. mmm& 
mat, Man 1 +©llt^EP©#fr6c«8ii,. £ 

l*J«lSEtt«4 1 *«tiBS<tJ6c-5r«85*«tftoti4. EM 
« 1 ©EWS»». «BBEE*3*«B«ffl[«:-aT'5«fc 5(c« 

assn. c©sssE^asffi«. Wx«s»tagTc*i 

5 0*Ci<cSE*iL-C**4. #&*»&£&&©»» 

<L. ig«gTc*s5 0*C£fc.&ig*§E?J@«ffiPc 
tt. 0 1 3tC^-r«fc^CC. «K8ifieRa«cJ:f)— aWKS 

*s„ m^xmmmm.2 1 -c«. 1 3©mg&£;£ 
tmmfrtimmmtoimcfccx. p 1 DWjawf©? a 

- Km- y ^MflPKJ: 0 EMM 1 ©lsHEJSk©«liEffl!*JiSII|t 

[0052] m^mmM3 3<ommsnt. mft&tiwm 

mSIJESST e3iS0-Ci45E7Ji ItJ^S 
4. *ft»iB^J^K©3SafflS*. ISfD^mfigi^fD 

S^HE^BSffiP e (i. 014 CCj^f «fc 5 tc> li^M 
SSa«c«fc»)-«WK3£**. fi£o-C©Jffl)^g2 1 rtt. 

^it>0 1 4©K^s ; &gett§-ti-cte^. m.j&mns2 o 

ifimmtii. $ 6 fctUffll&B 2 1 r«. ft 1 E^^tti 
#1 2A5«lffiTSE^<t^E^SS«ii©^CCIc;i; 

r. p i d*w^e©7 - km y ^sutaptc «fc o^jn® 
«3 3©@c»©titetta'85*3ft. ^i-sn«aiE« 

[0053] mizmBim? 3 commt. grt«gaftS4 

1 ©tBPSS©iS?ft*pa3»sBf5E©tt. ^Jx« 5 -c t a €. J: 
^tc»)9S*i5. C©®^SPS«. Sl*3^^S4 1rt 

©ffi*«c*jw*«»ajK»a[iSrt«efi[»»4 i ©ffiPSP 
©?aiSi©^<fc L/r*st>5>ci^-c^. esfa?gaa«0 

l 5«:in-rJ: i 5ic)i^i1S^fflJ!K©M^«t Ur^tf)4c_. 

tms. ^^r*ijffliiiS2 ir-«. 5©^ 

m^. jstvm 3 mm&tm 4 2 #> e> jUft 3 ti zumm ^ 
4Ait»-c. gsfp?saa. svirt^M4 i©mpsi5 
jfi^*PS*sia»3*x4. § 6ic$ijffl)^®2 ir«. c© 
i±iPgB©j®teipg£m;£fii (5'c) £©^cft.Dr. p 

[0054] -n. i&mm&miaz. tmtt& 1 1 1>© 
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3&*BSII§«:-a-rs<fc ^ (CtOfBiSti. COJJI«II*BS 
filtt . «?'J x ti^lSiaa T e # 0 *C 4 ft SBE7J 4 b r * £ 

?&2llg©¥fc)fil 4 ^stirS 4. K*NUETe*0'C&& 
SfiEE^SSiiPeli, ^1 46C^Tct^«:. tfSlffl 

?je>Bll 4©W<fc5!G*iattStfTfc*. «IE£?S#S2 0 

^iitms fts, 3 e.«c$ijfpigg2 i r« t m i HE^t^aj 

r. P I D»I?<D7 -< - KM DEE38® 1 

[0 05 5] £ft&AM3 3©H«»Wt. «»II27#B 
Wfiec— *<fc^tc«W3h. c©3£j8iEE73@tifiI 
B. F'lx «<g£gSS T c ifi 5 0 "C 4 ft i>W.ts 4 L X £ 

*ttBs§ 1 4 tftftttt-r 5 ee# 4 tmmi smm t com*, m 

Dt. Pi D$mm<Dy 4 - KM » «J ^<4iM 

mti 3 3 ©g£ft©&iE{i*s3Uf $ n . mw-mmmmm 
m^vmnmmm 3 3 it ttj^ 3 n s „ 
[0056] mm&&m# 3 ©hk» . ^rt&3£&i§ 4 30 
1 ©mpa5®iaiia*5§f5c©«i. mtis-ciftSct^ 
tcsuspstis. commsut. ^rt«B3ft»4 irt©BE 
*tcfcw^fiiin^msK<»:Srt^^ii4 1 ©tunas© 
sa t ©^ 4 0 r s c 4 **-c # . mmwMumxm 
1 5 <£^Ltcmffl&m&tmmcBEft±mmffij&<DMWi 

iLtSA^CtASt?^. seoT*ij$i^®2 lrii, 

m 1 lEtnaius 1 2 *> eas»"3 n&EETjft *t, so'® 4 
i^iss, scfSrtj»s»s4 1 ©(±sngpjiMS*!?ii» 

S6«cW8g2 lftt. C©ttlPgBS&K4 
fitful ( 5*C) i©MtCj£D"Cv P I DfflWm<Dy -( - 

km -7 f) mfmmmf? 3 ©paa©fltuEfii#Si 
3*1-*., 

[0 05 7] *CC, Jt$5jRgC^g2 2 ©S&CPtCo^rift 
»iEWIlfflfiRtfiHrt-r**36»5*>*#iJ3£L. ffiSttlKfts 50 
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tt. Jt»Si»*g2 2rB. c©««M§jjR#<. ^sbietS 

^©##«il^?$i&©tel§ffl/&*s, jgiElcfflA^^tir 
[0 05 8] fcLb©«fc J^ftWJCin-r fc©Tt*. 
BE©-fl«Ss(c^?,©-c. ^KfeUti, ^B$(C 

[0 05 9] Srfc. *^JSFil-e«. ^^«^B#©^4i3| 
Si3 3 ©@K»*. ^ 1 )!7J^ttiS 1 2 ©fib*. ®iS 

fflJ-r^4>©K:oi>-CiaHJL/c*i. I?HKM3 3©A 

□ajccfia«uis*Kw. c©ss*5BiT^©ffl <mtf 

0*C) 4&<S«fc5(t*lJffi)L,t:&. [HHi©^)*^f 5Ci 

[0060] ztc^mmmvtt. ^mmmm^m^M 

5S^3©ggg?r. SF»9^}ftS4 1 ©ttiPgP©»&K# 
Hff^CDfifi («*«5*C) ift^>J;^CC$IJ@l^S4>©(CO 

■m>m m*-u 1 o-o ifts«t^(c. t4b%s4s 

g^tBH i 3 aK^Wg©MS*s©T5e©ffl 4 ft 3 «fc ^ 
tC*IJ®Lrt. |SHf©^jm ; Srf#'5>C<i:A5-C^So 
[0 06 1] 3 6(c*^JfiW|-e{* . 1 -&©^*MS 3 0 

iShfct©^. 3^«±©^rt*iA5®i6$n/c^©-c 

[0 062] mt&W6 . 016. 1 7 «*^BJ{c 

^:b^<f^p^g©m6©njfew*^-rfe©-c. mi 
14131 6-c. \s\cm^<owMi>tm—mM^L-c^ 

S. MMK«;-«ffinil«(CiSBl 6 *©S«g^EP©*|oJ. 
cca«L. »B5i«EKJ«:ttl6W^Eno*fii«:jfai-rs. 
C©»S^iJ-Cii, S^c«ffS2 0 4CA7J3n-Sff-^(i. 
^liSSWl 1 iSlKilliSl 2©^"C*«3. 
;U^Bf5 0©%ffl^5 1 {cefeA-r-5^^l£*lKX 
4. WAWWKBWEBSFKttO. 1. JftBKHE^PKttO . 
2tlflt. ^lfiS^UiSl 1 4^1E7J^tBSl 

2*>6©m^©*r. ®jgiisfis*sist-rs. wt. mw 

SI2 1. RO'tb$5S»i*S2 2©izifm3ISB^5 4|hJ 
[0 06 3] fi£-?-C. *3US^lfCJ:S^^iS^S«. 
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(0 064] mmm7 .mis. s# a i 9 ^mmc 
liaise isjus-^ossttsi— sf^or^ 

fcc©«WS»»5 2©apS5«:tt. »5ffifttttUgl 6 

#r»6*i. c(D^mft-^«*iJfflj^g2 i cc^e>n^>o 

[006 5] ^%ttM(C«^&MflaiK2 1 "Ctt, 
'<*BS5 0CCR^/c*2«aS»SB?p5 1 ©WWfficD 

H*«6<!:»3tc*fcai>, c©»2«»5£i&5fi#5 20 
KD*fJ®ffitcoiirKI8*rS. »2«Si5£IIU3R#5 1 <D 

iHAnaw>jaaafcw»f3eotf (mai o°o taaj: 
^tc$«$n^ 0 -r&fr^ aw^ess itcR^6 
ttfcmaaftHigi i <hfi£5&isttiugi 6<d«## 
mmms2 1 ^f$n, *ij®»a2 1 -ckcoi i a 

*iSI»U cofflJKS^BfiEffi (fflAtfl 0°C) i©l 

2 nti5a§*5i# 5 i ©Ha©«iEffl3&sais: $ n, 30 

[0 0 6 6] 4*5, ilBIIJfe^lr^, 312 JK5S#5 1 <b 
[0 0 6 7 ] "^JS0J 8 . 120. R&m 2 1 te^WCC 
&o «BM«E^CC«H2 0*<^K5«n©*rfiJ 

21^1^5 1 CC«AT*^MBe#KX*. m« 
ffllSKlftttlgl 1 iffllEEJrtftttlgl 2iy>h<om 




*SB8¥8 - 3 5 7 2 5 

16 

[0 0 6 8] ft to. ±lfl*SS0»Ttt. KS2I3i§I#5 1 £ 
[0 06 9] $fc t ±IBJt«S«5&lil/HJS«l8-C«. 

<DWl AE^ <h £ifi^ £ £!g 2 ^ L T fflgt? h tit 

tttS«*^R2 2*s«tt3tiT:toO, «HttfiWW3S« 
»fr€>J**ifc»^«:tt, »^ft**»«KB2 3«:aS® 

2. R^*«KIB2 3tRW4<rt>J:ti. £/c. ^JS 
«ra^blW«4«:»b. ±EJt«Si»*«2 2. & 
CHMRKK2 3 4Rtfrfe<fc^ 
[0 0 7 0 ] 

tf, #ft*fi^»JK*flJl\ jEtffll Sffig, «SWK 

tt&KSBtgcc j: o $ n fc««B/SK:j£ o r»aw ^ 

[0 07 1] ttc s **M©»*3H2ecJ:*i« fc 
B6?MK«ffiC^ BEtiittL »ffiS. 

r, ^gAPa5©^osg<hff^^tHurif^^ 
^rt*«iBrs»«ffl«*aiitrs»««#s*Rw& 

[0 0 7 2 ] **?8©i**3®3 CC<fctltf, 

tB^fft»«:ffl^. lEffiA. fiffirs. Kay?. MMm. & 

- a tr-* t EiiKAffifi ©Pfl(D^cDiaK tEA 

sasi»g«:Rws<h*K: % cottussaiiHstciotftais 

fflffl6B*RW/c<0-C. ffi^ft^Btf^r, ±IB^Bi|5j 

[0 0 7 3 ] *»?8©t«*lg4tCj:^tf. 
fi^»»*fflc^ Sfflg. B?iR#. ^JSg. ^ 

if ^;i/rt*««r &^«««*«»r *ttRRS#g«r 

RW*t*Cc. C©fflflES8IItgK:<fc0<ftttJ3tiyt»IRffl 
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[0074] s/c. -^mMom^msic^n^ imm 

!$.1r ffilli'»BCC*Jl>r. If? 1 Hft^Hi^ 1 IBS 
#©KI©E* 4 . ffi»«©»AiBe i 2 BmftZft 

lxju >*zmwT?mffiL . m 2 «sg#©tHpgis©#a8 
©sa<tE^j, scx*2«3yF©AnaB©»ss8flft**i 10 

fc«ai ffl^tt 0 r te&u- a 1 ^©afe$ijai*?f 5 Mfp 

[0 0 7 5 ] £tc> *^©W^6(C«J;n«. 

^F©H©iBWi. EE^t&©®AK^££H2 0i§g#£:ft 20 
L,T/<^*Ee-CgSttL . »2 MJ5fi^©mPSP©^ 

fis*awr iaBS«#s*»w s <t jttc . c ©ffl>&;iii 
[0076] sfc. *«w©ai*^7 K«fcn«. mm 
i i^Mif i &mm>r£KD&mt-em$zWi*:ft j }® 

38*©* t^^P»g3&5f# P. ft 4 . 

[0 0 7 7 ] gfc, #£|HJ!©lit3j?lI8 KJcfttf. ±iB& 
ttftHf £»^H&Sttfc©-c. S^M-^MSItt©*^ 

im i ] xmia&mmi tc ji&mwR&tfimzm^ 
ti2] *^Hj©msFij i cc^*?^Ma»s©«ifp* 

[03] *^H^©||igF'J 1 Cc<&to£ifflJ5£>SIMg©«>fl;£ 

[04 ] *^©HS50iIl {c^*5Sffi^S»S©81!lfP* 
#«?»^^©SK<bMSffl^i©M^^fflt»-CiftW 

-r-s^H-c^^o so 
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[@5i xmncommm 1 «c<^t>s$iJtaiiia©«)fp«:^ 

[06] ##W©^»W2«c«fc4^i^£?>&««:ffl(,> 
[07] *^©3lig{«3ccj:s^as^?«*fflt> 

[08] *mi(Dmmm3<£&frzmiimn&<DW)i'?z 

[010] *#6^©H«S094«c^*>*ia^^JSS©S6fP 

* 7 =¥ * a u - *rt ©fttttigmffi s <t «affl^<t ©w^ 

[011] *#6Bj(DHteWl54cj:^^^g^^5r« 

c »fc*&8li£iB»g£ ^-r 8i(K0 r * s . 
[012] ^W©SllfiP95«:J:S^«tS^S{*ffl 
t»fc««!B£iI§Sa©$iJaP:/cJ ? ^0-C&£. 

[013] ■&mmmmm$fc%toznm$i'&.<omft* 
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